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Abstract

Due to its excellent lubricating properties, graphite has broad application prospects as a lubrica-
tion used in the fields of aerospace and micro-nano devices. In this paper, the effects of gas ad-
sorption on friction force at the exposed graphite atomic step edge and the covered graphite
atomic step edge were explored by an atomic force microscope contented with a home-made at-
mosphere control system. The results show that the friction force at the exposed graphite atomic
step edge strongly depends on the gas adsorption; however, the frictional force at the covered
atomic step edge is insensitive to the change of environmental atmosphere.
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Figure 1. SEM image of the Si;N, tip
[ 1. Si;N, $T5<H) SEM 257 [E

DOI: 10.12677/ms.2018.86091 776 PR R


https://doi.org/10.12677/ms.2018.86091
http://creativecommons.org/licenses/by/4.0/

JERAE 5

A SRR TSR] 3M B R, R ERTEER,  DLR R O LA SRR . BSR4
SRR SR T IR T BB A, HEER AN RO SR A R T SRR i B R T ) 2 A
BL FEM A AR A7 88 7 5 I SR kAT BEE 10K, A0 882 18] SR 1 65 (I 25 R il R B P P 2 e
e ACEH AT TIRE T AR T BN UGB 5s, SHRIE R R T 7 BB A R EE
ANFEE T HRE R RTINS R 58 ia » A& B 1 S i e BRI 1 B s
PR RIS VIO TSR O AT BE 0, SRl T e v R 7 DR S 0 S e B s AR A B S
FIABIRE -

3. SWHREVE
3.1. FREGHHERRTF Al R

N PRAESE S H B R BRI R 48— PEATHERA R, A 8RR T B PML 2N IR S IR T IR e T A
90" R IR T B WL G AR O EEE N LI XK. TR 5 [ G TR 30 IR R e R P A e 3
fim. FTUERHEREFEM&EELN 034 nm, SEBEE 9], HAEMLGEREZ T nEE.

RSB, HOT R T AIEMEIT R 70 SRR LR T SO g M EE ik, HE 2Rk
4 o, 4a) PO S M SR LR AL N R T G B, 18] 4(b), 1&] 4(c) 0 AR AN ALt pE 22/ 2t £ iR 25
AR IE T GG EER TG R . WG R AT LR, BRI (a) AR B 408 BUR 5T

A

TFIR IR
N N NZ
T T
A
— FEOE
et 02 T

Figure 2. Schematic diagram of friction testing method at the graphite atomic step edge
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Figure 3. The structure of graphite atomic step. (a) Topography at graphite atomic step edge; (b) Sectional
profile image at graphite atomic step edge
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Figure 4. Frictional force of monolayer graphite atomic step edge. (a) The morphology of monolayer graphite atomic step
edge; (b) Frictional force of monolayer graphite atomic step edge at the red dotted line; (c) Frictional force of monolayer
graphite atomic step edge at the green dotted line; Cycle number N = 20; load Fn = 15 nN; Scanning speed v =5 nm/s
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Figure 5. (a) Schematic diagram of graphite monolayer atomic step structure; (b) Analysis of frictional force of graphite
monolayer atomic step
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Figure 6. Results of frictional force of graphite exposed atomic step edges under dry nitrogen and dry oxygen. (a) Frictional
force when moving up the step; (b) Frictional force when moving down the step
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Figure 7. The relationship between frictional force and load of graphite exposed monolayer atomic step under dry nitrogen
and dry oxygen. (a) The relationship between frictional force and load when moving up; (b) The relationship between fric-
tional force and load when moving down
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Figure 8. Results of frictional force of graphite covered atomic step edges under dry nitrogen and dry oxygen. (a) Frictional
force when moving up the step; (b) Frictional force when moving down the step
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Figure 9. The relationship between frictional force and load of graphite covered monolayer atomic step under dry nitrogen

and dry oxygen. (a) The relationship between frictional force and load when moving up; (b) The relationship between fric-
tional force and load when moving down
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